Background Among patients with diseases such as HIV, cancer and mental illness, perceived stigma is common and is linked to quality of life (QOL), depression and healthcare-seeking behavior. Aims We aimed to determine the prevalence and consequences of stigma in patients with cirrhosis. Methods A survey was developed and mailed to 300 patients with cirrhosis from a variety of etiologies. Among the 149 respondents, stigma was measured using a composite of previously validated scales. Correlates of stigma were measured using an a priori theoretical construct in order to investigate hypothesized consequences such as impaired social support, depression and reduction in healthcare-seeking behavior. Results Eighty-nine percent of respondents chose ''agree'' or ''strongly agree'' for at least one of the 18 stigma-related questions, indicating they felt stigmatized in at least one aspect of their lives. Patient factors associated with more perceived stigma on multivariable linear regression included younger age (p = 0.008), and hepatitis C (p = 0.001) or alcohol (p = 0.01) as the etiology of liver disease. Patients with higher levels of perceived stigma had less social support (r 2 = 0.898, p \ 0.001), were less likely to seek medical care (r 2 = 0.108, p \ 0.001), suffered from more depression (r 2 = 0.17 p \ 0.001) and had worse QOL (r 2 = 0.175, p \ 0.001). Conclusions Perceived stigma is common among patients with cirrhosis, and is associated with adverse attitudes and behaviors such as decreased healthcare-seeking behavior. Healthcare providers need to be aware of these perceptions and their potential impact on patients' interaction with the medical system.
Introduction
The prevalence of cirrhosis is thought to be increasing, related to the aging hepatitis C cohort and rise in fatty liver disease [1, 2] . Liver transplantation is not the solution for everyone, and since the majority of patients live more than a decade after diagnosis [3] , cirrhosis should be viewed as a chronic condition with a management focus on optimizing quality of life (QOL).
QOL in cirrhosis is known to be decreased compared to age-matched controls [4] even when the cirrhosis is well compensated [5] . This decrement may be partially caused by factors other than the biological effects of liver disease. One such factor is ''stigma,'' which is defined as ''a mark of disgrace associated with a particular circumstance, quality, or person'' [6] . In patients with hepatitis C (HCV), for example, stigma is associated with depression and anxiety [7] and, in both hepatitis B and HCV, is correlated with worse QOL [8] . In fact, just being informed of the diagnosis of HCV has been shown to worsen QOL in patients with HCV compared to those unaware of their diagnosis [9] .
Little is known about stigma in other types of cirrhosis. In our clinical experience, patients who are diagnosed with cirrhosis often comment that they thought ''it could only happen to alcoholics.'' Qualitative data in HCV have demonstrated that the stigma of intravenous drug use carries over to all patients with HCV, regardless of method of infection [10] . We therefore hypothesize that the stigma associated with socially undesirable behaviors such as drug and alcohol abuse also carries over to the cirrhotic population at large.
The effects of this stigma are likely to be multi-fold. Consequences of stigma have been well studied in HIV and include an association with depression [11] , relation to decreased adherence to anti-retroviral therapy [12] and correlation with decreased access to care [13] . We hypothesize that stigma exerts similar effects in the cirrhotic population.
In this study, we sought to quantify the presence of stigma among patients with cirrhosis and to ascertain its association with social support, QOL and interaction with the healthcare system.
Methods

Survey Development
The survey was created to include four theoretical domains within stigmatization: stereotypes, discrimination, shame and social isolation. With these domains in mind, between three and six questions were selected to represent each domain from previously validated and studied surveys of stigma in various other disease states. Six questions were derived from the liver disease QOL survey [4] , four from HIV literature [13] and nine from HIV/cancer literature [14] . If necessary, the questions were altered in order to address ''liver disease'' as the cause of stigma. In order to address the question of alcohol specifically, we created one question: ''Some people assume that because I have liver disease, I must have been a drinker.'' This gave a total of 19 stigma-related questions with answer choices based on a four-point Likert scale. One question, which addressed workplace discrimination, was dropped from the final analysis because of the low response rate (66 % were unemployed). Additionally, the survey included the following validated items based upon our a priori hypotheses: PHQ-2 for assessment of depression [15] , SF-1 for addressing perception of overall health [16] , one question addressing the number of disability days, the MARS scale addressing medication adherence [17] , five questions addressing the tendency to seek medical care [18] , three addressing social support [19] , two direct questions regarding the effects of stigmatization and an area for comments. Additional data were gathered from the medical record including cause of cirrhosis, gender, age, ChildTurcot-Pugh (CTP) score and duration of time with a diagnosis of cirrhosis. The CTP score was used rather than MELD (Model for End-Stage Liver Disease) scores as it has been shown to be better correlated with QOL [20] . The full survey is available as a Supplement.
Survey Administration
For the purpose of this survey, the various causes of cirrhosis were divided into two categories. The first category included those that are traditionally perceived (justifiably or not) to be ''behavior-related'' diagnoses: HCV-related and alcoholic cirrhosis. The second category included what are perceived to be ''non behavior-related'' diagnoses: nonalcoholic fatty liver disease, cryptogenic, autoimmune, genetic and other. One hundred fifty ''behavior-related'' and 150 ''non-behavior-related'' patients were randomly selected from patients enrolled into our center's Cirrhosis Program. This clinical program prospectively enrolls all patients seen in our liver clinic, with cirrhosis diagnosed by the attending hepatologist, into a registry for chronic disease management. Inclusion criteria for the current study included age C18 and attendance at a hepatology appointment in the previous year. Exclusion criteria included severe encephalopathy as determined by active confusion or asterixis documented by a hepatologist. Surveys were mailed to each selected patient, and a reminder survey was sent to all original non-responders. Participants were assigned random numbers so as to assure anonymity of responses while in the mail system.
The study protocol conformed to the ethical guidelines of the 1975 Declaration of Helsinki and was approved by the Institutional Review Boards of the University of Michigan. Informed consent was assumed by return of the survey (as explained in an informational handout included with the letter).
Data Analysis
Reliability of the stigma scale was determined using Cronbach's alpha, which was found to be 0.92 for the scale as a whole, implying excellent reliability [21] . Subscale reliability was 0.72 for stereotypes, 0.78 for discrimination, 0.77 for shame and 0.86 for social isolation. Statistical analysis was performed treating all scales as continuous measures-in other words, an unweighted average of Likert scores from all questions. This includes the stigma, medication adherence, social support and care-seeking behavior scales. Sensitivity analysis was performed by dichotomizing responses, but this did not substantially change the results. Depression was treated as a dichotomous variable based upon an affirmative response to either of the two questions. Pairwise correlations were performed to investigate associations hypothesized in the theoretical model shown in Fig. 1 . Multivariable linear regression was used to determine patient factors associated with a higher degree of perceived stigma; all variables were included in the final model. Standard regression diagnostics demonstrated an absence of heteroskedasticity, thus supporting the use of linear models. The qualitative comments were analyzed using the methods of qualitative description. Comments were assigned codes independently by two authors (VVS, MLV) corresponding to the stigma subscales (stereotype, discrimination, shame, social isolation) or ''not applicable.'' Any disagreement was resolved by consensus. The data are reported as the number of comments in each category, along with representative samples [22] . Table 1 shows the baseline characteristics of the 149 responders to the 300 surveys sent (response rate 49.7 %). The mean age of responders was 58 with 49 % male and 92 % white. Most patients had mild to moderate cirrhosis (58 % CTP class A, 36 % CTP class B). Forty-six percent of patients had ''behavior-related'' diagnoses (12 % alcoholic cirrhosis, 34 % HCV cirrhosis), and 54 % had ''non behavior-related'' diagnoses (28 % fatty liver, 26 % other). There were no statistically significant differences in these baseline characteristics between responders and nonresponders (data not shown).
Results
Baseline Characteristics
Perceived Stigma
The overwhelming majority of respondents (89 %) indicated they felt stigmatized in at least one aspect of their lives by choosing ''agree'' or ''strongly agree'' for at least 1 of the 18 stigma-related questions. Table 2 shows the proportion of subjects responding affirmatively to each question, organized by subscale. After combining all 18 questions into an unweighted average of the sum of responses on a 4-point scale, the mean stigma score was 2.04 (standard deviation 0.59, range 1-3.28). Patient factors associated with more perceived stigma on multivariable linear regression included younger age (p = 0.008) and hepatitis C (p = 0.001) or alcohol (p = 0.01) as the etiology of liver disease, as shown in Table 2 . Forty-seven subjects chose to provide comments; of these, six were related to stereotypes, six to discrimination, two to shame and seven to social isolation. The remaining comments were unrelated to stigma and mostly focused on physical symptoms. Representative comments from each of these domains include:
• ''I got admitted…in the unit where I work…One of our pulmonary doctors went around asking my friends and other co-workers whether I drink alcohol or not. When told that I don't and never drink, he insisted maybe I was a closet drinker. • ''Due to the swollen liver area some think I'm pregnant even though I'm well past the age of menopause. Can be a little embarrassing to be asked when due.''
Associations with Stigma
As shown in Fig. 1 , patients with higher levels of perceived stigma had less social support (r 2 = 0.898, p \ 0.001) and were less likely to seek medical care (r 2 = 0.108, p \ 0.001). When asked directly, 22 % of patients said they avoided seeking medical care for fear of being judged. Patients with higher levels of stigma also suffered from more depression (r 2 = 0.17, p \ 0.001), which was associated with worse QOL (r 2 = 0.175, p \ 0.001). Stigmatized patients were less likely to be adherent with medications, though this was not statistically significant (r 2 = 0.025, p = 0.06).
Discussion
This study found that the majority (89 %) of patients with cirrhosis perceive at least some stigmatization related to their disease. Furthermore, with increasing sense of stigma there was more depression, lower social support, a decrease in QOL and a decreased tendency to seek medical care. Thus, stigma is not only common in this population, but it may have deleterious consequences. These findings are consistent with previous research in other disease states, specifically HIV and HCV, which have shown that in those diseases stigma has a broad range of downstream affects. Further supporting evidence comes from the Liver-Disease QOL scale, which found that stigma predicted 8.8 % of variance of overall perceived health in subgroup analysis [4] . Based on HCV research, we hypothesized that there would be some stigmatization carried over into the cirrhotic population at large. However, we found an even higher degree of stigma than may be accounted for just by overlap with HCV. For example, 22 % of our patients stated they avoided seeking medical care for fear of being judged, a number even higher than the 9 % who felt stigmatized by their doctors in HCV literature [23] .
Even among physicians, cirrhosis is considered an ''unprestigious'' disease ranking third lowest of all diseases in one survey, even less prestigious than depression, schizophrenia and AIDS [24] . High levels of stigmatization may be in part due to the common misconception that all patients with cirrhosis must have a history of substance abuse. In our survey, 59.9 % of patients said they had been assumed to be alcoholics because of their cirrhosis despite only 12.1 % having a diagnosis of alcoholic cirrhosis. In fact, this question was the most likely question to be answered affirmative out of all of the stigma-related questions, even by those patients who were considered to have a ''non-behavior related'' diagnosis (52.5 % answering affirmatively). Alcoholism is known to be one of the most severely stigmatized diseases, even more so than psychiatric illnesses, a result thought to be secondary to societal blaming of patients for their disease and the continued perception that alcoholism is selfcaused, not a mental or medical illness [25] . This relationship to alcoholism is consistent with our finding that a very high degree of variance in social support is accounted for by stigma (89.8 %) as alcoholism is known to cause alienation and result in subsequent low social support [26] .
One surprising finding was that younger patients experience more stigma despite adjustment for confounders; we had frankly hypothesized the opposite. Possible reasons for this finding include higher overall emotional distress from experiencing illness at a young age or possibly generational differences in expectations regarding doctor-patient communication and health care delivery (Table 3) .
Limitations of this study include those common to most surveys, including nonresponse bias and measurement error. We used previously validated stigma questions where possible in order to minimize use of leading questions and improve validity of questions. The response rate was comparable to other mailed surveys [12] . By predividing our list into separate categories, we were able to capture inherent differences between groups with and without a predominance of substance abuse history, which we feel is a strength of this study. We were also limited in our ability to collect data by the desire to keep the survey concise and minimize response burden. It is important to emphasize that this was a cross-sectional study, and while stigma is correlated with domains such as healthcare-seeking behavior, these associations are not necessarily causative. Further studies using a longitudinal design are warranted and should include a larger sample size to permit investigation of relationships between these domains using pathway analysis or structural equation modeling. Finally, this was a single-center study of a demographically homogeneous sample, and we did not assess the extent to which patients experience stigma through their contact with our center versus other medical centers. Future studies might investigate whether patients receiving care at high volume liver centers experience less stigmatization than those receiving care at low-volume centers.
In conclusion, our study shows that cirrhosis is a highly stigmatized disease, and this stigma may lead to adverse health behaviors. Healthcare providers need to be aware of these perceptions and their potential impact on patients' interaction with the medical system, and they should consider specifically addressing stigma when discussing the disease and treatment course. We speculate that these findings might also reflect a bias against liver disease among the general public, which could affect research funding and support for public programs. The American Association for the Study of Liver Diseases and the American Liver Foundation might consider public advertising campaigns aimed at mitigating negative perceptions of liver disease. In addition, future research could lead to interventions aimed at preventing negative effects of stigma in this population.
